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TEAM Software

Quentin Ramasse — microscopy — software integration
Earl Cornell — software engineering
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TEAM Software

Fle Project Bugzlla Tools Window Help | Login to LiveProject Server (local file ) 436 tasks |kiveuuy X<

[+ =) | Detach | Tasks = Resources = |/ Filter [Default (no fitering)] ~ A\ Alarms [Inactive] +

Project Viewers | Bugalla Viewers | Explore Server | Manage Project Suggestions

¥ Show TEAM_2006-11 baseset : [All] : Default (no filtering) Hide 4
LS = R
TOct "Nov' Dec ' Jan ' Feb ' Mar ' Apr May Jun Jul Aug Sep Oct Nov Dec’ Jan Fab Mar Apr May Jun' Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun ' Jul Aug Sep’ Oct Nov Dec' Jan Feb Mar Apr May Jun Jul Ausg Sep Oct Mov Dec ' Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun' Jul Aug Sep!

I L O U R T O I R | i I
Eits 29%
D 2008 I 2008

D Task Name SR emind = p b= Lt ﬂlt?;chzml 111'-:F=ihzm |3f1um|u-rw [ 5 I\J:;?'z [6/30 \Iiap%l&ns |9’g§lhuau|11!%|c1m iFEhzm [ 38 V?p-;ra [ 54 }Jg?w (672 \?Eu%l&m |9Lg$‘|1m19|11)1D§|cm14\ 1111|F\Eh213 [ 378 I'|n‘
395 Payment 3 (10%) 0% 2days 27/06/2008 30/06/2008 390,394
396 & TEAM Scitware 0% 310 days 14/05/2008 21/07/2009 L 4
397 B Interface Development 0% 210 days 14/05/2008 03/03/2009
398 Tecnai Scripting objects 0% 10 days 14/05/2008 27/05/2008 350 399
359 ES Vision objects 0% 20days 28/05/20028 24/06/2008 398 400
400 Gatan objects 0% 1D days 25/06/2008 08/07/2008 393 420, 401
40 CEQS Objects % 20 days 09/07/2008 05/08/2008 400 418, 411, 402

Stage Inteface % 1D days 06/08/2008 19/08/2008 401 404, 403
403 Image processing % 20 days 20/08/2008 16/09/2008 402 406

Image Process Software [1r 20 days 20/08/2008 16/09/2008
405 B Graphical User Interface 0% 120 days 17/09/2008 03/03/2009
406 Local interface % 60 days 17/09/2008 09/12/2008 403 418,411,407
407 Remote Inteface % 60 days 10/12/2008 03/03/2009
408 = Recipes development 0% 270 days 09/07/2008 21/07/2009
409 2 Low level demonstrator 0% 60 days 10/12/2008 03/03/2009
410 B Abermration Coefficient Measure... | 0% 60 days 10/12/2008 03/03/2009
4an Presetup - manual 0% 10 days 101272008 2312/2008 401, 406 412
412 sample loading 0% 10 days 24/12/2008 06/01/2009 411 413
413 sample choosing 0% 1D days 07/01/2009 20/01/2009 412 414
414 acquiing images {ESVision) 0% 1D days 21/01/2009 03/02/2009 413 415
415 processing (Gatan) 0% 20 days 04/02/2009 03/03/2009 414 416
416 Retum abemation coefficient to user | 0% Odays 03/03/2009 03/03/2009 415
407 @ High level demonstrators 0% 270 days 09/07/2008 21/07/2009
418 Standard Tomography % 80 days 10/12/2008 31/03/2009 401, 406 413
419 Zone axis recognition % 80 days 01/04/2009 21/07/2009 418
420 Spectrum imgaing % 32days4hrs 09/07/2008 22/08/2008 400
a E TEAM Detectors 10% 190 days 01/05/2008 21/01/2009
422 E Detector chip design and fabrication 8% 190 days 01/05/2008 21/01/2009
423 Large-chip simulations 50% 3D days 01/05/2008 11/06/2008 430,424
424 Layout 0% 30 days 12/06/2008 23/07/2008 423 425 -
425 Verification 0% 10 days 24/07/2008 06/08/2008 424 432,426
426 Submission 0% O days 06/08/2008 06/08/2008 425 427
427 Fabrication % 80 days 07/08/2008 26/11/2008 426 428
428 Test on development column [1r 4D days 27/11/2008 21/01/2009 427 432
429 B Data acquisition 14% 80 days 12/06/2008 01/10/2008
430 DAQ system 3% 40 days 12/06/20028 06/08/2008 423 431
431 Readout and Visualization 0% 40 days 07/08/2008 01/10/2008 430
432 Mechanics 0% 30 days 07/08/2008 17/09/2008 425 428 ]
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Ready Collaborate with your team in 15 minuttes.




Multiple interfaces

 Manufacturers’ interfaces:

— FEI (ES Vision, TEM Server): microscope

— CEOS: aberration control

— Digital Micrograph: spectroscopy, cameras
 “Home grown” interfaces:

— Stage

— Detectors

— Analysis...



I-'(.
S

Ipm+

Unified scripting layer

Existing interfaces are the fruit of years of
development: let’s not re-invent the wheel!

Scripting solution:

— Reprise existing scripting capabillities
— Easily maintained

— Easily extended

— Unified platform for all TEAM partners =
— ldeal for remote control
Pitfalls:

— Scripting can be esoteric for non-
programming savvy users: additional
“simplified” functions

— Command-line is off-putting: basic GUI
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B Recipes
é [ p I —
 Re-define a number of functions: lF_’r_ole_cE e
— Recipes for common cross- : Adjust :
. I Microscope | |
platform procedures (acquire | Parameters | |
image, change format, : I |
analyse) i Move Stage :
« Automation for complex, repetitive | :
actions (with a view to facilitate ! . !
lengthy experiments — ! Get Image | |
tomography)_ N | — i
« Long-term: high level scripting !  Analysis | |
functions for ease of use (by-pass ! : e —
programming nitty-gritty) L rocaniing | { | Aratceis Pilot
1 |
Y R —— | |
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Modular integration

-
* Initial capabilities (“deliverables”):
— Standard tomography: C. Kisielowski, M.
Rossel
— Zone-axis recognition: T. Duden, C.
Kisielowski

— Spectroscopy (basic): M. Watanabe

» Integrate additional “modules” as they are
being developed (“research”):

— Advanced stage: T. Duden
— In-situ stage: UIUC

— Atomic resolution tomography: C.
Kisielowski, M. Rossel

— Spectroscopy: M. Watanabe
— Aberration control: Q. Ramasse, A.
Lupini
e Third party (e.g. MacTempas)
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Remote

/

EAM

Yacuum {Supervisor) 4]

Prezsure

Gun 1
Colurmn [
Camera 28
Buffertank 32
Backing line 44
Col. Walves

Clased Turbo an

Status: COL. VALVES

Log
Log
Log
Log
Log

VectorPtr
double
MyIllumination
My2hifc
MyShiftX

IlluminationPtr

MyIllumination;
My3hifte:
MyShifri;

MyInstrument->I1llumination;
MyIllumination->3hift;

MyShift->X;

Instrument —

Control
Code

GUI
Code

Human Interface
Device (HID)
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Remote TEAM

{:

%3 Remote Desktop

n . .
Via FEI Control Panel Interface | | ~c Viual Network Compuiting
Joy Stick
Track ball
Touch Screen
Etc.

IllwminationPtr MyIlluwination:; ~— § | Coumn

—_—
5 28
ccccccccccccccccc 32 Lo @
ing line 44 Loy
! 6‘

HyShift - MyIllumination->3hift;
HyShifod = MyShifc-»%;

e , GUI / Human Interface
nstrumen Code Code Device (HID)




Remote TEAM

=

Multi-Client Network Interface

il ObéeOCJIS_ . Network New
interface to microscope ,
CEOS ! Remote
Gatan Scripts / GIF GUI
Stage
etc.

e
i ’: :
Gun 1 Log
IlluminationPtr MyIllumination: o 6 Log A
i amera
rrrrrrrrrrrrrrr B @
lllllllllllll ] Backing line
MyIllumination = MyInstcrument —>»Illumination:
nnnnnnn ~ MyTlluminat ion->Shite; A
MyShifr¥ = MyShifr-»>¥: hored e
—?

Instrument — Code ~  Code  Device (HID)




B Automation/Scripting

To make this flexible the scripting
language needs access to:

Instrument control (R/W)

ardy
SRR Gun
Get Image lllumination
Projection
1 Correctors
Etc.
Analyze Image Image A(\;cl?:uisition

TIA
Etc.
Analysis Software

Digital Micrograph
Mac Tempas

lterate as needed Etc.

Adjust Instrument
and / or Sample
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Web interface (PHP)

TEAM Login

Usermame: | earl.c |
Password: |uuu-| |
Gun w | [ Select Device ]
I T
ID  Vanable Setable Umts  Type Description
10to The gun tilt alignment values. Eange from -1.0 to
+1. 0 +1.0 10 x and ¥ directions (logical units). The
2 Tt Tes lflo. ol WVector beamblanker changes the gun tilt. Therefore gt
unii) changing the gun tilt alignment 1z blocked as long as
the beamblatlcer 15 active,
-1.0to
. +1.0 The gunshuft abgnment values. Eange from -1.0 to X Ee
S (i Te  ogical P 11 0inx and y directions (logical units). A
units)
1 HTValue Tes Wolts Double Setf Get High Tension value for Gun
5 HIMasVale No  Volts  Double L1 Moimum possible value of the H onthis 5
TICTOSCOPE,

|Gun vH Select Device ]

Connect to: 'Gun' (Tecnal Instrument. Gun) .. . Connected

Tl o Ao [[se
Shif (I O E=
HIValue 25000 [3et)

HTMaxValue

Add

S X B
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Visual Studio interface

™ FET Control

—Gun
Update

HT Max Value I 200000

HT Walue
HT State
Shift

[~ Auta Update

Tilt IEI.EIEIBSEdEI‘I
I-D.Eﬂ 561000

—Stage
Update

s
=
=S
D|

vm [0
Zem [ 0
ageg) [ 0
Bided | O
Halder ITQET“I
Status IWHeady

o ol ol O

|
[~ Auto Update

— lHlumination
Update

m
o
it
El
=
o
3
=
fui
=%

Condenser Stigmator W
[G0ze01aTe

Datk FieldMode  [ar0ir =]
|ntensity Im

[ Intensity Limit E nabled
™ Intenzity Zoom Enabled
Mode |imbdicroProt =
Rotation Center  |0.00752187
000E315
594541122

-1.6635139¢

Shift [rrm]

Spotsize [ndex

Tilt

Mormalize | I "I

[T Auto Update

JJJHRE]

Y acuum

Update

Fiun Buffer Cucle |

[ Column Yalve
[ PP Running

Statuz IvsHeady "I

[~ auto Update

M ame | Preszure | Fres Level | Status
LAl 41.528708 Lowhkediu alid
P15 17337124 High Y alid
| |P2 411.88080 High " alid
| |P3 00001266 Low W alid

P4 1.E797004 Low W alid
| |PE 1.333E-06  Law Y alid

Fa 11248125 Low W alid

— Projection
|pdate

Camera Lenath
Camera Length Index
Defocuz | -1.1554045

Detector Shift | pdsOndxis =

Al

Detectar Shift Mode | pdsmdutalg =

Ditfraction Shift

1]

=

Diffraction Stigmatar

091285542 I -0.4371316

Lens Program | IpRegular =
I agnification
tl agnification [ndes

Mode |pmimaging =

=
o
=
o
4 8
(4] =
o1
= ra| =
- o =

Objective Excitation

Focus Im
Image Beam Shift | 0| 0
Image Beam Tilt I I I I
Image Ratation Im
Image Shift | 0| 0

—LCamera

Update | ™ Auto Update

E xposure Mumber

tanual Expozure Time 1
Meazured Exposure Time

Plate Label Date Type

Screen Dim Text

Take Exposure

L

BA00006

1

Filrn Text

v |z Small Screen Down
Main Screen

]

zpDiown -

[~ Manual Exposure

Il

DD MM >

[v Plateu Marker
Screen Current

™ Screen Dim

i

Fresz Shift +
Stock 1]

Uzercode

113

Objective Stigmator

]

Projection Index

Sub Made

Sub Mode Max [ndex
Sub Mode Min Index
Sub Mode String

pamSi 7

e

1737)

[ Auto Update

[1633763; | -0.0727836

=10l x|

Get Image |
—TIA —ES Vizion
Fill Lizt | Fill Lizt |
1 HAADF Detector Peels: True
2 Unknown CCO: True
3 Unkhown EDH: Falze
4 Unkrown Scan: True
Widen: Falze
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Gatan Script access to network “objects”

File Edit Digplay Frocezs: Analpzi: Window  Microscope  Custom Help

EHHEEDE RS2 |k O A OO B
s e
wUntied =10 x

ctring a; :I
a = sock("QET fteam/sget.php?gt=Projection.Magnification');
resulti"“AFrojection.Magnification =" + a + "“#nwn''l;

a = sock("GET Steamsget.php?gt=5un.HTvalue'];
result("snaun.HTvalue =" + a + "\n

a = sock("GET /team/get.phpzar=sun. ] USINg SDK wrote function “sock™ which:

result("ynasun. HTmaxvalue = ° + a + § 1) connects to a network location
2 i Results such as a web page
1 e 2) sends a string, e.g., “GET /team/get.php”

Frojection.magnification = z1.5) 3) returns resulting string to “Results” window

25000 and as a variable

GUA.HTVAalue = 25000

200000

This will allow Digital Micrograph scripts to use
GUA.HTMa<Value = 200000

any of the network objects that we develop.
o
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